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Editorial Comment
Are Ambient and Induced
Ventricular Arrhythmias
Related Phenomena?*
WILLIAM P. BATSFORD, MD
New Haven, Connecticut
Ambulatory electrocardiographic monitoring and invasive
electrophysiologic studies are both used for the assessment
of prognosis and therapy in patients with ventricular ar-
rhythmias, These techniques reflect different aspects of the
arrhythmic potential of individual patients, and in some
patients these modalities of assessing ventricular arrhyth-
mias give congruent results whereas in others the results
may be conflicting, Furthermore, other information, such
as cardiac diagnosis or degree of ventricular dysfunction,
may have preeminent clinical importance in certain patient
populations. Relations between the findings of these two
modalities will be complex and critically dependent on the
patient population studied and the definitions of abnormal-
ities used. It is the task of the clinical investigator to decipher
the relations between these modalities in appropriate subgroups
and therefore allow the clinician to apply them to the best
advantage of his or her individual patients.
A common strategy in clinical medicine is to attempt to
use noninvasive techniques to predict which patients will
most benefit from invasive studies. A recent report by Grad-
man et al. (l) suggested that ambulatory monitoring might
be able to predict the results of invasive electrophysiologic
studies in patients at risk for serious ventricular arrhythmias.
This thesis is challenged by the report by Pratt et al. in this
issue of the Journal (2) which relates the results of ambu-
latory electrocardiographic (ECG) monitoring to the findings
at electrophysiologic study in patients with documented life-
threatening ventricular arrhythmias. This study, meticu-
lously performed, fails to show any variables of ambulatory
monitoring that could improve the ability of the presenting
arrhythmia and clinical heart disease to predict the induction
of sustained ventricular tachycardia at electrophysiologic
study. This conclusion would seem to be in direct conflict
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with that of Gradman et al., but are these studies necessarily
contradictory?
Roleof differences in patient population. The apparent
inconsistency in the conclusions of these two studies is
largely due to differences in their respective patient popu-
lations. These differences are reflected by the presenting
arrhythmias as well as by the findings on ambulatory ECG
monitoring. Spontaneous sustained ventricular arrhythmias
(sustained ventricular tachycardia in 54 and ventricular fi-
brillation in 15 of 80 patients) were present in 86% of the
patients in the study of Pratt et al. (2) This is certainly an
appropriate population to study by invasive electrophysio-
logic techniques; ambulatory ECG monitoring is not nec-
essary to select these patients. Indeed, because numerous
studies (3-5) have shown that 80 to 95% of such patients
will have inducible ventricular tachycardia, ambulatory
monitoring could not improve the ability to predict the in-
duction of ventricular tachycardia. In a patient population
with a lower pretest likelihood of inducible ventricular
tachycardia, ambulatory monitoring might have the potential
of predicting those patients more likely to have inducible
ventricular tachycardia. In Gradman' s report (I) only 22
(46%) of 48 patients had previously documented sustained
ventricular arrhythmias. Fewer of these patients would be
expected to have inducible ventricular tachycardia, allowing
another technique the opportunity to improve selection of
patients with inducible ventricular tachycardia. It was in this
population with a lower pretest likelihood that Gradman et
al. found ambulatory monitoring helpful in identifying pa-
tients with inducible ventricular tachycardia at electrophys-
iology study.
The difference in the patient populations of these two
reports is further illustrated by the findings at ambulatory
ECG monitoring. The patients reported on by Gradman et
al. (I) clearly had more frequent ambient ventricular ectopic
activity. Nine (19%) of 48 patients had more than 100 pre-
mature ventricular complexes/ 1,000 normal beats or more
than approximately 400/h; the highest frequency category
reported by Pratt et al. (2) was 100+/h. Because the pre-
mature ventricular complex frequency reported by Gradman
et al. to identify patients with inducible ventricular tachy-
cardia was four times the maximal frequency reported by
Pratt et al., it is difficult to compare these two results.
Furthermore, a repetition index (defined as the number of
couplets/l ,000 initial premature ventricular complexes) of
over 15, seen in 23 (48%) of 48 of patients of Gradman et
al., was seen in only 5 of the patients with inducible ar-
rhythmia in the series of Pratt et al. As further evidence of
the increased frequency of complex ventricular ectopic ac-
tivity found in the series of Gradman et al., 13 (27%) of
48 patients had a couplet frequency of more than 1/1 ,000
normal beats; only 6 (8%) of 80 patients had an equivalent
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couplet frequency in the series of Pratt et aJ. Interestingly,
5 (83%) of these 6 patients had inducible ventricular tachy-
cardia, nearly exactly the percent reported by Gradman et
aJ. (II [85%1of 13 patients). Thus, the report of Pratt et
aJ. deals with a patient population with a higher incidence
of clinically documented sustained ventricular arrhythmias
but fewer complex ventricular arrhythmias on ambulatory
monitoring. The conclusion that a direct relation between
ambient ventricular ectopic activity and clinical or inducible
sustained ventricular tachycardia does not exist in all pa-
tients is reasonable but does not exclude the possibility that
a significant relation may exist in certain groups.
Role of gradation of complexity of arrhythmia. One
of the striking features of the report of Gradman et aJ. was
the suggestion of a gradation of findings on ambulatory
monitoring in patients ranging from those with no inducible
ventricular arrhythmias through those with only nonsus-
tained ventricular tachycardia to those with inducible sus-
tained ventricular tachycardia. This gradation applied to the
mean premature ventricular complex frequency, the mean
couplet frequency and the repetition index. The finding of
nonsustained ventricular tachycardia at electrophysiologic
study has been criticized as potentially nonspecific by some
(6), but has been used by others both to assess prognosis
(7,8) and to direct antiarrhythmic therapy (9). In patients
with clinically documented sustained ventricular tachycardia
the finding of nonsustained ventricular tachycardia is less
specific than sustained ventricular tachycardia. It remains
to be shown which, if either, finding is of prognostic sig-
nificance in populations at risk for but without previously
documented sustained ventricular arrhythmias. The fact that
an increasing frequency and complexity of spontaneous ven-
tricular arrhythmias was seen with increasingly severe in-
ducible arrhythmias in Gradman's population suggests that
these may be associated phenomena and may define the
arrhythmic potential of individual patients in an additive
fashion.
Implications. A comparison of these two studies is im-
portant, not to establish a hierarchy of techniques to char-
acterize all patients with ventricular arrhythmias, but rather
to demonstrate the need for tailoring the investigative ap-
proach to the particular subgroup and questions being ad-
dressed. In patients with documented spontaneous sustained
ventricular tachycardia, invasive electrophysiologic studies
with the induction of sustained ventricular tachycardia are
the most direct and clinically relevant approach to therapy.
In the larger population of patients who may be at risk for
sustained ventricular arrhythmias, such as patients in the
postmyocardial infarction period or those with nonsustained
ventricular tachycardia and reduced ventricular function,
invasive electrophysiologic studies are probably not suitable
as the initial investigative technique. Quantitative analysis
of ambulatory ECG monitoring is a potential method for
refining the assessment of risk in such patients and thus
identifying those who would be most likely to benefit from
invasive studies. Further studies will be necessary to de-
termine whether the observations of Gradman et al. can be
applied to the characterization and management of specific
patient populations at increased risk for life-threatening ven-
tricular arrhythmias, that is, to assess whether ambient ven-
tricular ectopic activity and inducible ventricular arrhyth-
mias are indeed related phenomena.
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